Abstract. The aim of this study, which was conducted in French Guiana, was to characterize the karyotypes of nine ant species belonging to the genera Anochetus, Apterostigma, Cyphomyrmex, Camponotus, Gigantiops, Myrmicocrypta, Odontomachus and Pseudomyrmex, and to compare them with published data. We present the fi rst descriptions of the karyotypes of Gigantiops destructor (Fabricius), an endemic Formicinae of the Amazonian region, which is the only living species in the tribe Gigantiopini, and of a species from the poorly-known cryptic genus Myrmicocrypta, which belongs to the Myrmicinae tribe Attini. 
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(1,2)* A range of recent studies have used cytogenetics as a tool to obtain knowledge on the evolution, taxonomy and diversity of many invertebrates, particularly insects (Gokhman 2006; Gavrilov & Trapeznikova 2008) . When associated with taxonomy based on morphological characters, the information resulting from cytogenetic studies is very useful for (1) understanding biological processes such as speciation processes and evolution at the tribe or genus levels, and (2) providing indications of biogeographical events (Gokhman & Kuznetsova 2006) .
Although some research studies have been conducted on wasps and bees (Gokhman 2006) , most cytogenetic studies concerning the Hymenoptera have been carried out on ants with the karyotype available for some 750 morpho-species (Lorite & Palomeque 2010) . Th e two extremes are represented by the Australian species Myrmecia croslandi Taylor (Myrmeciinae), 2n = 2 (Crosland & Crozier 1986) , and the Neotropical species Dinoponera lucida Emery (Ponerinae), 2n = 120 (Mariano et al. 2008) . In the Neotropics, with ca. 3,000 ant species known, the karyotypes for a range of ant species have already been studied, particularly in the poneromorph groups, the tribe Attini and the genus Camponotus Murakami et al. 1998; Mariano et al. 2003 Mariano et al. , 2004 Mariano et al. , 2006a Mariano et al. ,b,c, 2007 Borges et al. 2004a,b) .
Because additional studies are necessary (including those that determine biogeographical variations), the aim of this study was to characterize the karyotypes of nine ant species from French Guiana and to compare them with published data from related species from the same genera or subfamilies, when available. Th is is the fi rst time that the ants of French Guiana have been the subject of a cytogenetic study. Relâcher (05°02'58.6"N 52°57'47.3"W) . Th e metaphases were obtained from the cerebral ganglia of pharate pupae (pre-pupae) based on the protocol developed by Imai et al. (1988) . When available, at least three individuals from each colony were analyzed (tab. 2). Th e metaphases were observed using an Olympus BX 60 microscope with a 100 X lens coupled to a digital image analysis system. Th e chromosomal nomenclature follows Levan et al. (1964) in which the chromosomes are divided into telocentric (T), subtelocentric (ST), submetacentric (SM) and metacentric (M) chromosomes. When available, our data were compared with published information and analyzed in light of the diff erent theories on the evolution of karyotypes and taxonomic information, as discussed in Lorite & Palomeque (2010) .
Materials and methods

Results and discussion
Nine species belonging to eight genera and four subfamilies (tab. 1) were analyzed; the karyotype of only one of them, Pseudomyrmex penetrator (F. Smith), was previously described from Brazilian populations (Sposito et al. 2006) . Th e ants' taxonomic information is presented in tab. 1, and other data concerning sampling, the number of observations and results are shown in tab. 2.
Formicinae
Gigantiops destructor (Fabricius), the only living species from the Gigantiopini tribe, is distributed throughout the Amazonian region. Polydomous colonies (multiple nests) of this species nest in the soil, fallen rotten trunks -particularly those of Cecropia spp. (Cecropiaceae), the galleries excavated by beetles, or sometimes Paraponera clavata nests (Fabricius) (Bolton 1995; Beugnon et al. 2001) . Th e karyotype of this ant, studied here for the fi rst time, has the highest chromosome number in the entire Formicinae subfamily (2n = 78), most of them telocentric (tab. 2; fi g. 1a). As this taxon is monotypic, we are not able to compare it with other formicine ants to draw any fi rm conclusions. Indeed, Gigantiops is sometimes considered as belonging to a taxonomic group including Anoplolepis, Myrmotheras and Oecophylla (Fernández 2003) . For these genera, the cytogenetic information available concerns one species of Anoplolepis (2n = 34; Lorite & Palomeque 2010) and two populations of Oecophylla smaradigma (Fabricius) (n = 8, Imai et al. 1984a; Crozier 1970) . When compared to Neotropical Camponotus (see Mariano et al. 2003) or other Oriental and Australian Formicinae (Imai et al. 1977) , the G. destructor complex karyotype indicates an extreme derived condition due to the high number of chromosomes and their telocentric structure suggesting a long succession of centric fi ssions. According to several hypotheses formulated to explain the evolution of karyotypes in ants (Lorite & Palomeque 2010) , this type of rearrangement has frequently occurred in the Formicidae. In Camponotus femoratus (Fabricius), from the subgenus Myrmothrix, the karyotype is 2n = 44 and telocentric chromosomes are predominant (tab. 2; fi g.1b). Th is pattern, rarely seen in the genus Camponotus, is greatly diff erent from that of the other species of Myrmothrix for which this information is available, all with 2n = 40 and two metacentric chromosome pairs; the others are acrocentric (Mariano et al. 2003) . Also, the karyotype is homogeneous in the Holartic subgenus Camponotus with 2n = 28 chromosomes (Mariano et al. 2003) . Compared to other species of Myrmothrix, the C. femoratus karyotype suggests a double event of centric fi ssions M to A from an ancestral 2n = 40. Th is condition is possibly due to the extreme derived biology of C. femoratus which is the only species of the subgenus that builds antgardens. Also, colonies live in parabiosis with those of the Myrmicine ant Crematogaster levior Longino (Vantaux et al. 2007 ).
Myrmicinae
We studied species belonging to three genera considered as primitive in the tribe Attini: Apterostigma, Cyphomyrmex and Myrmicocrypta (Wetterer et al. 1998) .
Apterostigma sp. with 2n = 32 chromosomes (tab. 2; fi g. 2a) has the largest chromosomal number for the genus ever recorded. Most of the chromosomes are metacentric, and the complements are composite for submetacentric, subtelocentric and telocentric chromosomes. Th e karyotypes for three Apterostigma species out of the 67 species known in this genus (Bolton et al. 2006) were studied cytogenetically. Th ey are almost exclusively composed of M chromosomes, one with 2n = 20 and the two others with 2n = 24 Murakami et al. 1998) . Th ese karyotypic patterns suggest rearrangements such as centric fi ssion from a karyotype with a lower number of chromosomes (a process possibly at the origin of the Guianese Apterostigma sp.), or, on the contrary, fusions from a karyotype with a larger number of chromosomes for species from Panama and Brazil.
Th e karyotype for Cyphomyrmex cornutus Kempf, 2n = 22 (tab 2, fi g. 2b), is composed of metacentric and submetacentric chromosomes. Because only three species have been cytogenetically studied, we cannot affi rm if this is a characteristic of the genus (64 species have been described; Bolton et al. 2006) . In Cyphomyrmex costatus Mann and Cyphomyrmex rimosus (Spinola), the number of chromosomes are 2n = 20 and 2n = 32, respectively (Murakami et al. 1998) . Th is kind of karyotype follows the general tendency noted in almost all of the Formicidae (i.e. the Dolichoderinae, Formicinae, Myrmeciinae, Myrmicinae and Ponerinae subfamilies) with a karyotype with n ≤ 11 composed of only metacentric chromosomes (there are only a few known exceptions such as in C. costatus, and here in C. cornutus).
Th is is the fi rst record of a cytogenetic study on Myrmicocrypta, another Attini genus whose biology and taxonomy are poorly known, although 29 species have been described (Bolton et al. 2006) . Th e karyotype of Myrmicocrypta sp. is composed of metacentric, submetacentric and acrocentric chromosomes, with 2n = 30 (tab. 2, fi g. 2c).
A comparison with published information on the karyotypes of the other Attini genera was not possible due to the extreme scarcity of data available in the literature. Th e karyotype has been described for only 10 species from fi ve Attini genera considered as basal, and their chromosome number varies from 2n = 12 to 2n = 54. On the other hand, the karyotypes for Acromyrmex and Atta species, both considered as the most derived attine genera (Wetterer et al. 1998) , are homogenous: Acromyrmex has 2n = 38, with the exception of the social parasite Acromyrmex ameliae Souza, Soares & Della Lucia with 2n = 36 (Barros, personal communication), and Atta with 2n = 22 Goñi et al. 1983; Murakami et al. 1998; Santos-Colares et al. 1997) .
Ponerinae
In the Ponerinae subfamily we focused our study on the genera Anochetus and Odontomachus, both belonging to the Ponerini tribe.
Th e karyotype for Anochetus horridus Kempf, a ground-nesting species, is 2n = 46 (tab. 2, fi g. 3a), basically all telocentric chromosomes. Th e karyotype for Anochetus sp.n., a Neotropical species living in the Brazilian Atlantic rain forest in southern Bahia (Santos, unpublished data) is composed of 2n = 30 metacentric chromosomes. In 11 Anochetus species from India, Indonesia and Malaysia, the karyotype varied greatly: 2n = 24, 28, 30, 34, and 38 (Goñi et al. 1982; Imai et al. 1985; Tjan et al. 1986 ), but their structure was not provided so that detailed comparisons with Neotropical species cannot be made. Th us, the karyotypes in the genus Anochetus are as variable as those observed in the genus Pachycondyla (also from the Ponerini tribe) varying from 2n = 12 to 2n = 104 in the ca. 40 morpho-species studied (Lorite & Palomeque 2010) .
Both Odontomachus hastatus (Fabricius), an arboreal species mostly associated with Philodendron insigne (Araceae), that also nests in the rotting litter trapped in the fronds of palm trees (Gibernau et al. 2007) , and the ground-nesting species Odontomachus scalptus Brown have 2n = 44 chromosomes, most of them telocentric (tab. 2, fi gs. 3b and c). Seven Odontomachus species from Australia, India, Indonesia and Malaysia (Imai et al. 1977 , Tjan et al. 1986 , and the Neotropical species O. haematodus (Linnaeus) from Brazil (Santos, unpublished data) have already been studied cytogenetically. Except for the Malaysian Odontomachus rixosus F. Smith with 2n = 30 and O. latidens with n = 15 and 2n = 32 1985) , their karyotype was 2n = 44. Note that, although their number is not excessively high, most of the chromosomes are telocentric. According the Minimum Interaction Th eory (Imai et al. 1988) , this condition suggests a derived condition of these karyotypes, since telocentric chromosomes tend to undergo centric rearrangements aimed at avoiding the occurrence of reciprocal translocations that can be deleterious to the organisms. Th is condition is corroborated by the karyotype stability in the genus Odontomachus. Until now this was found in genera phylogenetically derived such as Atta, or in hyperdiverse genera, such as in some Camponotus groups (Mariano et al. 2001) and Pheidole (Wilson 2003) .
Pseudomyrmecinae
Th e plant-ant Pseudomyrmex penetrator (F. Smith) is a Pseudomyrmecinae living in association with the myrmecophyte Tachigalia sp. in the Amazonian region (Ward 1999) . Like in Marituba in the State of Pará, Brazil (Sposito et al. 2006) , ca. 1,000 kilometers from French Guiana, its karyotype is 2n = 24 (tab.1, fi g. 4); there is however, a diff erence between the karyotypes of the two populations. While all of the chromosomes are metacentric in the Marituba samples, we noted 11 pairs of metacentric chromosomes and one pair of acrocentric chromosomes in those from French Guiana. Th is diff erence can point to the beginning of a speciation process by vicariance since the Amazon River certainly acts as a geographic barrier between the two populations of this species. Th e most probable hypothesis that would explain this karyotypic variation is a rearrangement such like a pericentric inversion, which could be A-M as well as M-A. A similar situation was described for the sister species Pachycondyla crenata (Roger) and Pachycondyla mesonotalis (Santschi) karyotypes which are only distinguishable by one pair of chromosomes (Mariano et al. 2006b ).
